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Nicotine in tobacco smoking concentrations is a remarkable psychoactive agent. A 
wide variety of complex stimulant and depressant effects are observed in animals and 
humans that involve the central and peripheral nervous, cardiovascular, endocrine, 
gastrointestinal, and skeletal motor systems. The EEG activating effects of small doses 
of nicotine occur in intact as well as brainstem transected animals. These effects are 
directly on brainstem neuronal circuits. However, stimulation of peripheral afferents 
and release of catecholamines and possibly other neurotransmitters and modulators 
(serotonin, histamine) enhances the direct central effects of nicotine; : 'The EEG 
activating effects of nicotine result in behavioral arousal. Nicotine increases the 
amount of REM sleep, an effect also seen with arginine vasopressin. Nicotine and tobacco 
smoking dramatically reduce phasic stretch reflexes such as the patellar reflex. Both 
central and peripheral mechanisms are involved. Conditioned avoidance behavior is 
selectively depressed by nicotine. Nicotine produces profound neuroendocrine changes, 
including elevated plasma catecholamines, glucose, glucacon, cortisol, insulin, and 
vasopressin. Considerable individual variability occurs in response to nicotine, 
suggesting important pharmacogenetic factors. 

In the past two years we have been concentrating on the effects of smoking tobacco 
with different nicotine content on the topographic EEG and Hoffmann (H) reflex. Four 
groups of normal tobacco smoking adults who had been deprived of tobacco for 12 hours 
were studied before and after smoking. Each of the subjects smoked a zero, .low, high 
nicotine research or commercial tobacco cigarette. The subjects were not told precisely 
what they were smoking. Standard 16 channel quantitative topographic EEG recordings 
were made. Heart rate was recorded on the 17th channel of the polygraph. Arterial blood 
pressure was measured by auscultation. Smoking the nicotine free cigarette produced no 
change in mean blood pressure or heart rate. In contrast, smoking any of the nicotine 
containing cigarettes increased mean blood pressure and heart rate. Smoking;any of the 
four different types of cigarettes increased total alpha EEG activity, although there 
were marked individual differences. Only after smoking nicotine containing cigarettes 
was there a mean decrease in alpha^ (7.8-10 Hz) power and an increase in alpha? (10.2- 
12.4 Hz) power in the EEG, not only in the occipital areas but also more diffusely 
throughout the cerebral cortex. There were no consistent mean changes in EEG delta , 
theta, or beta activity. Individual differences were marked, irrespective, of the 
nicotine content of the cigarette smoked. Two major trends were noted after tobacco 
smoking: 1) a more diffuse cortical distribution of alpha? activity and 2) an increase 
in alpha? activity related to the nicotine content of the cigarette smoked. Whether 
similar effects are observed in nondeprived tobacco smokers remains to be determined. 

The H reflex is the electrophysiological equivalent of a stretch reflex that allows 
one to easily measure its recovery cycle in man. It was postulated that the H reflex 
recovery cycle would be prolonged by tobacco smoking. Normal adult volunteers were the 
subjects of this study. All were tobacco smokers. They were asked not to smoke for 12 
hr prior to testing. The H reflex and its recovery cycle were obtained before and just 
after smoking on different days one nonfiltered, nicotine free, low, or high nicotine 
containing tobacco cigarette. After smoking, the high nicotine cigarettes, the 
subjects showed a clear cut reduction of the H reflex, especially phase Ill-early 
inhibition. Individual differences were marked. Smoking low nicotine containing tobacco 
had only a small effect on the H reflex and smoking nicotine free cigarettes had no 
effect at all. The data obtained are consistent with evidence in animals that nicotine 
and tobacco smoke stimulate Renshaw inhibitory neurons in the spinal cord, either 
directly or indirectly. 
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Source: https://www.industrydocuments.ucsf.edu/docs/ktpkOOOO 
































